INTRODUCTION
============

The common causes of gastric outlet obstruction include peptic ulcer disease, stomach cancer and gastrointestinal stromal tumor. Impacted gallstone is a rare cause of intestinal obstruction and accounts for 1% to 3% of all intestinal obstructions.[@B1][@B2] Bouveret\'s syndrome is a gastric outlet obstruction caused by an impacted gallstone that passes through a cholecysto-gastric or cholecysto-duodenal fistula.[@B3][@B4] We present a case of Bouveret\'s syndrome which was successfully treated with endoscopic stone removal, followed by cholecystectomy, resection of the duodenal bulb and the distal stomach and gastro-jejunostomy.

CASE
====

A 76-year-old woman visited a local clinic with a history of nausea and abdominal pain. She did not have a specific past medical history except hypertension. A clinician found gastritis on endoscopy and a stone in the gallbladder on ultrasonography. To evaluate the gallstone, she was transferred to our hospital.

On physical examination, the patient had tenderness in the right upper quadrant. Her bowel sounds were normoactive. Laboratory tests, including blood cell counts, liver enzymes, electrolytes and creatinine levels were within normal limits. Abdominal computed tomography (CT) revealed a distended stomach, an irregular wall thickening at the first and second portions of the duodenum and a gallbladder with an enhancing mass in the cystic duct ([Fig. 1](#F1){ref-type="fig"}). There was a cholecysto-duodenal fistula with a 3-cm calcified stone in the duodenal lumen. Enlarged lymph nodes were seen along the common hepatic artery. Magnetic resonance cholangiopancreatography revealed a mild intrahepatic duct dilatation and a mild narrowing of the confluence. Positron emission tomography (PET) showed a slight increase in fludeoxyglucose uptake (SUV=3.9) in the cystic duct, which made it impossible to rule out the possibility of gallbladder cancer ([Fig. 2](#F2){ref-type="fig"}).

Esophagogastroduodenoscopy (EGD) showed a 2.3×2.8-cm pigment stone causing gastric outlet obstruction. The stone was successfully removed from the duodenum using an extracting basket ([Fig. 3](#F3){ref-type="fig"}). A severe ulceration was observed on the duodenal wall where the gallstone was impacted. However, a cholecysto-duodenal fistula was not observed on EGD due to the duodenal deformity. One week later, the patient underwent operation.

In the operative field, the gallbladder showed severe inflammation and adhesions to the duodenum, which had resulted in a cholecysto-duodenal fistula. After cholecystectomy, we resected the duodenal bulb along with the distal stomach and also performed gastro-jejunostomy. The patient started her diet on postoperative day 4. A percutaneous drainage tube was inserted into the anterior aspect of the stomach for removal of fluid accumulation on post-operative day 6. She was discharged on postoperative day 22 after the drainage tube was extubated. Histopathological examination revealed chronic cholecystitis with no evidence of malignancy.

DISCUSSION
==========

In 1896, Bouveret reported 2 patients with gastric outlet obstruction due to an impacted gallstone.[@B1] Recurrent inflammation of the gallbladder frequently causes erosion and necrosis of the gallbladder wall and forms biliary-enteric fistulas. There are many types of fistulas according to the site of fistula formation, such as cholecysto-gastic, cholecysto-duodenal or cholecysto-colic fistula.[@B3][@B4] Fistulas are known to occur twice more frequently in women than in men.[@B5]

The symptoms of Bouveret\'s syndrome are not typical. Nausea/vomiting is the most common symptom, followed by abdominal pain, abdominal distension, hematemesis, weight loss and melena. Abdominal tenderness is commonly noted on physical examination.[@B4]

Pneumobilia, a calcified mass or a distended stomach is frequently seen in plain abdominal radiographs. Ultrasonography can detect cholecysto-duodenal fistulas. However, if a fistula tract is filled with fluid or air, it may be confused with the common bile duct. CT is helpful in detecting pneumobilia, cholecysto-duodenal fistula and distended stomach. Magnetic resonance cholangiopancreatography is a diagnostic tool that provides definitive imaging of cholecysto-duodenal fistulas. T-2 weighted magnetic resonance imaging shows intraluminal duodenal filling defects and cholecysto-duodenal fistulas.[@B6][@B7][@B8]

EGD has diagnostic and therapeutic values. Impacted stones can be removed through EGD using a stone basket. Intracorporeal laser lithotripsy, electrohydraulic lithotripsy and extracorporeal shock wave lithotripsy as well as a manual endoscopic lithotripsy have recently been performed to treat patients with gallstones.[@B9][@B10] Even after successful endoscopic stone removal, surgery must be considered when there is biliary obstruction, remnant gallstone, cholecystitis or recurrent cholangitis. Surgical treatments include enterolithotomy, cholecystectomy and fistula repair. There are 2 surgical options. An one-stage operation is conducted to perform enterolithotomy, cholecystectomy and fistula repair simultaneously. A two-stage operation is considered when patients\' vital signs are unstable and consists of an enterolithotomy first and then delayed cholecystectomy with fistula repair.[@B11][@B12][@B13][@B14][@B15][@B16][@B17] The mortality rate is reported to be higher in the one-stage operation than in the two-stage operation (20-30% vs. 12%).[@B13] However, biliary complications are more frequent after enterolithotomy alone.[@B15] Therefore, therapeutic plans should be made based on the patient\'s general condition. Surgical procedures are variable depending on the site and size of fistulas. If a fistula opening is small, primary repair can be attempted. Otherwise, gastric or duodenal resection and gastro-enteric anastomosis should be performed.[@B11][@B12][@B13]

Chronic inflammation of the gallbladder caused by cholecysto-enteric fistulas may induce malignant transformation. Singer et al.[@B18] and Sanada et al.[@B19] reported some cases of malignant transformation of Bouveret\'s syndrome. Day and Marks[@B20] reported 2 cases of biliary-enteric fistulas associated with gallbladder cancer in 34 patients with gallstone ileus. In our case, malignancy was suspected because of the findings of an enhanced mass with increased fludeoxyglucose uptake in the cystic duct. However, there was no evidence of malignancy on histopathological examination.

![CT shows a cholecysto-duodenal fistula (arrow) and an impacted gallstone in the duodenum.](kjhbps-16-84-g001){#F1}

![PET shows increased FDG uptake (SUV=3.9) in the cystic duct (arrow).](kjhbps-16-84-g002){#F2}

![EGD shows an intraluminal stone in the duodenal bulb. The stone was removed using an extracting basket.](kjhbps-16-84-g003){#F3}
